A bi-directional communication paradigm between parallel NEURON and an external non-neuron process.
In order to accurately model the pattern of activation due to electrical stimulation of the hippocampus, a multi-scale computational approach is necessary. At the system level, the Admittance Method (ADM) is used to calculate the extracellular voltages created by a stimulating electrode. At the network and cellular levels, a large-scale multi-compartmental neuron network is used to calculate cellular activation. This paper presents a bi-directional communication paradigm between the NEURON model and an external surrogate for the ADM solver, where at each time step, neurons share their membrane currents with the external process, and the external process shares calculated extracellular voltages with the neuronal network. This work constitutes an important first step towards a full multi-scale NEURON-ADM model with bi-directional communication.